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Description

[0001 ] The present invention relates to vehicle doors

,

in particularto inside handles and sill buttons located on

the trim panels of vehicle doors, where the inside han- 5

dies and sill buttons are used to operate the vehicle door

latch.

[0002] Known vehicle doors, are generally manufac-

tured by welding an inner door panel to an outer door

panel. This provides the structure of the vehicle door, io

with the upper section of the vehicle door comprising an

aperture in which the window glass is housed, and the

lower section of the vehicle door being used to house

additional components such as door latches.

[0003] In addition, a trim panel is fixed to the inner ^5

door pane! for aesthetic purposes. The trim panel is

used to mount components such as an inside door re-

lease handle and a sill button. Consequently some form

of mechanical connection is required between these

components and the door latch, which requires various 20

apertures to be created in the inner door panel.

[0004] It is notoriously difficult to form a perfect water-

proof seal between the outer door panel and the window

glass, and consequently water running down the win-

dow glass can penetrate this seal and enter the area 25

between the inner door panel and the outer door panel.

This Is a problem since water can run through the aper-

tures in the inner door panel and into the vehicle via the

trim panel.

[0005] Hence, in known vehicle doors, some form of 30

water management device, such as a plastic membrane

is used as a barrier and thus defines a 'wet' area on its

outboard side and a 'dry' area on its inboard side with

the door trim being on the dry side and the window glass

being on the wet side. This barrier thus prevents water 35

from entering the interior of the vehicle through the ve-

hicle door. However, It can be difficult to assembly such

plastics membranes due to their flexible nature and they

can easily be displaced, allowing moisture to pass to the

'dry* side of the door.

[0006] An object of the present invention is to provide

a vehicle door which includes an improved inside handle

arrangement thus enabling the inside handle arrange-

ment to be sealed relative to a trim panel.

[0007] Another object of the present invention is to ^5

provide a vehicle door which includes an improved sill

button arrangement thus enabling the sill button ar-

rangement to be sealed relative to a trim panel.

[OOOB] Thus, according to the present invention there

is provided a vehicle door including a manually actuable so

element, a latch mechanism, the latch mechanism being

operated by the manually actuable element, and a trim

panel, in which means are provided to seal the manually

actuable element relative to the trim panel.

[0009] The invention will now be described, by way of 55

example only, with reference to the accompanying

drawings in which:-
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Figure 1 is a side view of a rear edge of a vehicle

door according to the present invention,

Figure 2 is a cross section view of the inside door

handle arrangement of Figure 1

,

Figure 3 is a cross section view of an alternative

inside door handle arrangement of Figure 1

,

Figure 4 is a cross section view of an alternative

inside door handle arrangement of Figure 1

,

Figure 5 is a cross section view of an alternative

inside door handle of arrangement Figure 1

,

Figure 6 is a view of a rear edge of a further embod-

iment of a vehicle door according to the present in-

vention,

Figure 7 Is a view of a rear edge view of an inside

sill button arrangement of Figure 6,

Figure 8 is a cross section view of an alternative

inside sill button arangement of Figure 6, and

Figure 9 is a cross section view of a further embod-

iment of a vehicle door according to the present in-

vention.

[001 0] With reference to Figure 1 there is shown a ve-

hicle door 10 including an inner door panel 27, a trim

panel 12, a latch mechanism 14, a manually actuable

element, in the fomn of an inside handle arrangement

16, an operating lever 17, a window glass 18, and a sill

11 of a vehicle 19 (only part of which is shown).

[0011] The operating lever 17 is connected at one end

to the Inside handle anrangement 16, and connected at

the via a linkage L (shown schematically) to a latch

mechanism 14. •

[0012] The inner door panel 27 is a one piece pressing

and includes a front facing surface (not shown), a rear

facing surface (not shown), an upper facing surface (not

shown), and a bottom facing surface 33.

[0013] The vehicle 19 includes a door aperture 28, in

which the vehicle door 10 locates.

[0014] The door aperture 28 includes a door seal 29

(o nly part of which is shown) which forms a seal between

the vehicle door 1 0 and the door aperture 28. The door

seal 29 acts to prevent water entering the vehicle be-

tween the door aperture 28 and the vehicle door 10.

[0015] The door seal 29 comprises four sections, a

front edge seal (not shown) which seals between the

front facing surface of the inner door panel 27 and the

door aperture 28, a rear edge seal (not shown) which

seals between the rear facing surface of the inner door

panel 27 and the door aperture 28, an upper edge seal

(not shown) which seals between the upper facing sur-

face of the inner door panel 27 and the door aperture
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28, and a lower edge seal 15 which seals between the

bottom facing surface 33 of the door inner panel 27 and

the door aperture 28.

[001 6] The lower edge seal 1 5 Is located on the sill 11

.

[0017] A seal S is provided between the door outer

skin 13 and the window glass 18, Whilst the seal keeps

the majority of any rain water out, nevertheless some

water can enter the interior of the door i.e. the wet space

W. The trim panel 12 defines the barrier between the

wet space W and the dry space in this case the interior

I of a vehicle.

[0018] Note that the trim panel 12, has a periphery

1 2A which is sealed to the inner door panel 27 to prevent

water from entering the area between the trim panel 12

and the inner door panel 27 from the wet space W. Con-

sequently water cannot enter the interior I of the vehicle

from the wet space W.

[0019] Alternatively (see Figure 1 A) the trim pane! 112

is not sealed to the inner door panel 1 27 and water can

enter the area between the trim panel and the Inner door

panel from the wet space. Under these circumstances

the periphery of the trim panel 190 is located outboard

of the lower edge seal 1 1 5, and thus water between the

trim panel and the door panel will exit the vehicle out-

board of the lower edge seal and cannot enter the inte-

rior of the vehicle.

[0020] With reference to Figure 2, there Is shown the

inside handle arrangement 16 of Figure 1 and the trim

panel 1 2. The trim panel 1 2 includes a blind hole 20 and

a through hole 22. The inside handle arrangement 16

includes an inside handle 32 (shown schematically),

and a vertical shaft 24.

[0021] The lower section of the vertical shaft 24 lo-

cates in the blind hole 20 of the trim panel 12. The upper

section of the vertical shaft 24 passes through the

through hole 22 of the trim panel 12. The vertical shaft

24 is free to rotate in the blind hole 20 and in the through

hole 22.

[0022] The inside handle 32 is rotationally fixed to the

vertical shaft 24, the vertical shaft 24 being rotationally

fixed to an operating lever 17.

[0023] An o-ring 30 is located on the vertical shaft 24

in the area of the through hole 22 of the trim panel 12.

The o-ring 30 provides a water tight seal between the

trim panel and the vertical shaft 24 thus preventing water

from entering the interior of the vehicle from the wet re-

gion via the vertical shaft 24.

[0024] Note in this embodiment that the only possible

water entry point is via the vertical shaft 24 which tran-

scends the wet space W and the interior I of the vehicle,

i.e. where the vertical shaft 24 passes through the

through hole 22 of trim panel 12. The position of the o-

rlng 30 thus locally defines the dry/wet barrier.

[0025] With reference to Figure 3, there is shown an

alternative inside handle an-angement 116 of Figure 1

and trim panel 112. In this embodiment the trim panel

112 includes an aperture 115. The inside handle ar-

rangement 116 includes a handle bezel 140, the handle

bezel 140 locating Inside the aperture 115 of the trim

panel 112.

[0028] The handle bezel 1 40 includes a blind hole 1 20

and a through hole 1 22. The inside handle an-angement

5 116 includes an inside handle 132, and a vertical shaft

124.

[0027] The trim panel 1 1 2 also includes a through hole

121 which is aligned axially with the through hole 122 of

the handle bezel 140.

w [0028] The lower section of the vertical shaft 124 lo-

cates in the blind hole 120 of the handle bezel 140. The

upper section of the vertical shaft 124 passes through

the through hole 122 of the handle bezel 140 and the

through hole 121 of the trim panel 112. The vertical shaft

15 124 is free to rotate in the blind hole 120 and in the

through holes 121 and 122.

[0029] The inside handle 132 is rotationally fixed to

the vertical shaft 124, the vertical shaft 124 being rota-

tionally fixed to an operating lever 11 7.

20 [0030] Note that in this embodiment the features to

locate the vertical shaft 124 i.e. the through hole and

blind hole are situated in the handle bezel, as opposed

to the previous embodiment where the features to locate

the vertical shaft are integrated within the trim pane!.

25 [0031] An o-ring 130 is located on the vertical shaft

124 in the area of the through hole 121 of the trim panel

112. The o-ring 130 provides a water tight seal between

the trim panel 112 and the vertical shaft 124 thus pre-

venting water from entering the interior of the vehicle via

30 the vertical shaft 124.

[0032] However in this embodiment further sealing is

required to prevent water entering the interior I of the

vehicle. In the previous embodiment the only possible

water entry point is where the vertical shaft 24 passes

35 through the through hole 22 of trim panel 12. In this em-

bodiment the aperture 11 5 in the trim panel 112 requires

further sealing.

[0033] Sealing is required between the handle bezel

140 and the edge 115Aof aperture 115 of trim panel! 12

40 in this case a continuous bead B of sealant has been

used. The vertical shaft 124 is sealed to the trim panel

112 through the use of the o-ring 130, and the handle

bezel is sealed to the trim panel 112 through the use of

the sealant. Thus water is prevented from entering the

45 Interior 1 of the vehicle via the vertical shaft 1 24 and via

the aperture 115.

[0034] With reference to Figure 4, there is shown an

alternative inside handle arrangement 216 of Figure 1

and a trim panel 212. Components pertorm the same

50 function as handle arrangement 116 and are labelled

1 00 greater.

[0035] However in this embodiment the o-ring 230 is

located on the vertical shaft 224 in the area of the

through hole 222 of the handle bezel 240.

55 [0036] The o-ring 230 provides a water tight seal be-

tween the handle bezel 240 and the vertical shaft 224

thus preventing water from entering the interior of the

vehicle via the vertical shaft 224.
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[0037] As the o-ring 230 Is located between the han-

dle bezel 240 and the vertical shaft 224, there is no long-

er a seal between the trim panel 212 and the vertical

shaft 224 as provided by the previous ennbodiment.

Hence water can enter the interior I of the vehicle via

the through hole 221 of the trim panel 212. A suitable

sealant bead D is required to prevent water passing

through the through hole 221 from entering the interior

I of the vehicle.

[0038] Bead D also acts to prevent water entering via

the aperture 215 in the trim panel 212. Note that in this

embodiment, the positioning of bead D eliminates the

need for an equivalent bead B as shown in Figure 3.

[0039] With reference to Figure 5, there is shown an

alternative Inside handle arrangement 316 of Figure 1

and a trim panel 312. Components pertonn the same

function as handle an-angement 216 and are labelled

100 greater.

[0040] However in this embodiment the o-ring 330 is

located on the vertical shaft 324 in the area between the

through hole 322 of the handle bezel 240 and the

through hole 321 of the trim panel 312.

[0041] Thus, the o-ring 330 provides a water tight seal

between the vertical shaft 324 and the trim panel 312

and a water tight seal between the vertical shaft 324 and

the handle bezel 340. In addition the o-ring 330 provides

a water tight seal between the handle bezel 340 and the

trim panel 312.

[0042] Bead E is only additional sealing required to

sea! the handle bezel 340 to the trim panel 312.

[0043] Apart from the fact that this embodiment re-

quires the minimum additional sealant, the position of

the o-ring between the handle bezel and the trim panel

could be advantageous towards ease of assembly and

potential replacement of the o-ring.

[0044] With reference to Figure 6 there is shown a ve-

hicle door 41 0 including an inner door panel 427 a trim

panel 412, a latch mechanism 41 4, a manually actuable

element, in the form of a sill button arrangement 416. a

window glass 41 B, and a sill 11 of a vehicle 19.

[0045] The sill 11 . and the vehicle 19 have the same

features as described in the embodiment of Figure 1

.

[0046] Note that the trim panel 412, has a periphery

41 2A which is sealed to the inner door panel 427 to pre-

vent water from entering the area between the trim panel

412 and the inner door panel 427 from the wet space

W. Consequently water cannot enter the interior I of the

vehicle from the wet space W.

[0047] Alternatively the trim panel is not sealed to the

inner door panel and water can enter the area between

the trim panel and the inner door panel from the wet

space. Under these circumstances the periphery of the

trim panel is located outboard of the lower edge seal,

and thus waterbetween the trim panel and the door pan-

el will exit the vehicle outboard of the lower edge seal

and cannot enter the Interior of the vehicle.

[0048] The sill button arrangement includes an oper-

ating rod 417 which is connected at one end to the sill

button 432, and connected at the opposite end to a latch

mechanism 414.

[0049] The trim panel 412 defines the barrier between

the wet space W and the dry space, in this case the In-

5 tenor I of a vehicle.

[0050] With reference to Figure 7, there is shown the

sill button arrangement 41 6 of Figure 6 and the trim pan-

el 412. The trim panel 412 includes a through hole 422.

The sill button arrangement 416 Includes a slil button

10 432, and operating rod 41 7. The operating rod 41 7 pass-

es through the through hole 422 of the trim panel 412.

[0051] An o-ring 430 is located on the operating rod

417 in the area of the through hole 422 of the trim panel

412. The o-ring 430 provides a watertight seal between

15 the trim panel and the operating rod 41 7 thus preventing

water and moisture from entering the interior of the ve-

hicle via the hole 422.

[0052] Note in this embodiment that the only possible

water entry point is via the vertical shaft 424 which tran-

20 scends the wet spaceW and the interior I of the vehicle,

i.e. where the vertical shaft 424 passes through the

through hole 422 of trim panel 412. The position of the

o-ring 30 thus prevents water entering the interior I of

the vehicle from the wet space W.

25 [0053] With reference to Figure 8, there is shown an

alternative sill button arrangement 516 of Figure 6 and

a trim panel 512. in this embodiment the trim panel 512

includes an aperture 515. The Inside handle arrange-

ment 516 includes a bezel 540, the bezel 540 locating

30 inside the aperture 515 of the trim panel 512.

[0054] The bezel 540 includes a through hole 522.

The sill button arrangement 516 includes an sill button

532, and an operating rod 517.

[0055]' An o-ring 530 is located on the operating rod

35 51 7 in the area of the through hole 522 of the bezel 540.

The o-ring 530 provides a water tight seal between the

bezel 540 and the operating rod 51 7 thus preventing wa-

ter from entering the interior of the vehicle via the oper-

ating rod 522.

40 [0056] However in this embodiment further sealing is

required to prevent water entering the interior 1 of the

vehicle. In the previous embodiment the only possible

water entry point is where the vertical shaft 424 passes

through the through hole 422 of trim panel 412. In this

45 embodiment the aperture 515 in the trim panel 512 re-

quires further sealing.

[0057] Scaling is required between the bezel 540 and

the trim panel 512 and is provided in the form of o-ring

G. The operating rod 51 7 Is sealed to the trim panel 51

2

50 through the use ol the o-ring 530, and the bezel 540 is

sealed to the trim panel 512 through the use of o-ring

G. Thus water Is prevented from entering the interior I

of the vehicle via the hole 522 and via the aperture 515.

[0058] With reference to Figure 9, there is shown an

55 alternative inside handle arrangement 616 and a trim

panel 612.

[0059] The trim panel 612 includes an aperture 615.

The trim panel has an inside surface 625.

4
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[0060] The inside handle arrangement 616 includes

a subassembly 6 1 8 , the subassembly 6 1 8 being located

in the aperture 615.

[0061 ] The subassembly 61 8 includes a handle bezel

640, a manually actuable element in the form of an in-

side handle 632, a vertical shaft 624, an o-ring 630 and

an operating lever 617. The inside handle 632 is rota-

tionally fixed to the vertical shaft 624, the vertical shaft

624 being rotationally fixed to the operating lever 617.

[0062] The handle bezel 640 has a bezel surface 627.

The bezel surface 527 is substantially flush with the in-

side surface 625 of the trim panel 612. Note that in other

embodiments the bezel surface could sit proud of the

inside surface of the trim panel.

[0063] The handle bezel 640 includes a blind hole 620

and a through hole 622.

[0064] The lower section of the vertical shaft 624 lo-

cates in the blind hole 620 of the handle bezel 640. The

upper section of the vertical shaft 624 passes through

the through hole 622 of the handle bezel 640. The ver-

tical shaft 624 is free to rotate in blind holes 620 and 622.

[0065] The handle bezel 640 includes an o-ring 630

located on the vertical shaft 624 in the area of the

through hole 622, providing a water tight seal between

the handle bezel 640 and the vertical shaft 624.

[0066] It can be seen that the vertical shaft 624 does

not penetrate through the trim panel 612 and thus does

not require sealing against the trim panel 612.

[0067] A suitable sealant bead H is applied between

the subassembly 618 and the trim panel 612, thus pre-

venting water from passing through aperture 615 and

entering the interior I of the vehicle.

[0068] It can be seen in this embodiment that since

the vertical s haft 624 does not penetrate through the trim

panel 612 the subassembly 618 can be supplied and

assembled into the trim panel 61 2 as a complete assem-

bly.

[0069] The subassembly 618 is secured to the trim

panel 612 by a suitable fixing means (not shown) such

as a clip.

[0070] Alternatively the fixing means may be a screw

which passes through the bezel 640 and into the trim

panel 61 2. In this case the screw and the trim panel 61

2

would need to be sealed relative to each other since the

screw would penetrate into the wet zone. It would be

possible for the screw to engage in a blind hole of the

trim panel 612 and thus eliminate the need for sealing

between the screw and the trim panel 612.

[0071] It would also be possible to secure the sub-

assembly 618 to the trim panel 612 by use of a suitable

adhesive which could also act as a sealant.

[0072] It will also be appreciated that advantageously

the subassembly 61 8 can be assembled independently,

and this allows door manufacturers to buy in pre assem-

bled subassemblies. The subassembly is then mounted

on the trim panel with a suitable sealant applied between

the subassembly and the trim panel.

[0073] In further embodiments the subasseriibly need

8

not be mounted on the trim panel. The subassembly

could be mounted on a portion of the door, such as an

inner panel pressing or a window regulator frame carrier.

With the subassembly mounted on said portion of the

5 door, a suitable sealant is applied between the sub-

assembly and the trim panel when the trim panel is fixed

to the door.

[0074] Note that the o-rings 30, 130, 230. 330. 430.

530 and 630 can remain stationary relative to the trim

10 panel/bezel (with the shaft/operating rod moving relative

to them) or they could remain stationary relative to the

shaft/operating rod (and hence move relative to the trim

panel/bezel). In further embodiments alternative forms

of seals could be used.

15

Claims

1. A vehicle door including a manually actuable ele-

20 ment, a latch mechanism, the latch mechanism be-

ing operated by the manually actuable element, and

a trim panel, in which sealing means are provided

to seal the manually operable element relative to

the trim panel.

25

2. A vehicle door according to Claim 1 in which the

sealing means is provided by sealing the manually

actuable element to the trim panel

30 3. A vehicle door according to Claim 1 or 2 in which

the manually actuable element is located by a bez-.

el, the bezel being secured to the trim panel.

4. A vehicle door according to Claim 3 in which the

35 sealing means are provided by sealing the manually

actuable element to the bezel, and sealing the bezel

to the trim panel.

5. A vehicle door according to Claim 4 In which the

40 manually actuable element, the bezel and a portion

of the sealing means are provided as a subassem-

bly, with the manually actuable element being

sealed to the bezel by the portion of the sealing

means
45

6. A vehicle door according to any preceding claim in

which the manually actuable element is an inside

door handle arrangement.

50 7. A vehicle door according to Claim 6 in which the

inside door handle arrangement includes an inside

door handle and a substantially vertical shaft.

8. A vehicle door according to Claim 7 in which the

55 Inside door handle is integral with the substantially

vertical shaft.

9. A vehicle door according to Claim 7 or 8 which the

EP 1 215 084 A2
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substantially vertical shaft is connected to an oper-

ating lever, the operating lever operating the latch

mechanism.

10. A vehicle door according to Claims 7 to 9 in which s

the substantially vertical shaft is sealed relative to

the trim panel.

11. A vehicle door according to Claims 7 to 11 when

dependant on Claim 3 in which the substantially ver- io

tical shaft is sealed relative to the bezel.

12. A vehicle door according to Claims 1 to 4 in which

the manually actuable element is a sill button ar-

rangement. '5

13. A vehicle door according to Claim 12 in which the

sill button arrangement includes a sill button and an

operating rod.

20

14. A vehicle door according to Claim 13 in which the

sill button is integral with the operating rod.

1 5. A vehicle door according to Claims 1 3 or 1 4 in which

the operating rod is sealed relative to the trim panel. 25

16. A vehicle door according to Claims 13 to 14 when

dependant on Claim 3 in which the operating rod is

seated relative to the bezel.

30

17. A vehicle door according to any preceding claim in

which the sealing means includes an o-ring.

18. A vehicle door according to any preceding claim in

which the periphery of the trim panel is sealed to

said vehicle door.

19. A vehicle including a door aperture having a lower

edge seal mounted thereon, and including a vehicle

door as described in any preceding claim mounted 40

in the door aperture, in which the periphery of the

trim panel is outboard of the lower edge seal which

is mounted on the door aperture.

45

55
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